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APPENDIX I. 
United States Surveying SxEAiiEE Seakch, 

Thunder Say, Lake Hv/ron, October 9, 1858, 
SiK : In compliance with the " General Eegulations of the Army of 
June 1, 1857, par. 1224," I have the honor to submit the following 
report of the progress during the past year, of the survey of the north 
and northwest lakes, together witli an estimate of the arnoimt required 
for the further prosecution of the work. 

I shall adhere, in this report, to the plan adopted in the last annual 
report as the one best calculated to show the character and progress 
of the work, of dividing it into the following heads : 

I. Office work, including the reduction and engraving of charts. 

II. Field operations of the current season. 

III. Proposed plan of future operations, with estimatee. 

Office Wm-h. 
Under this head I shall coniine myself to a brief summary of the 
work executed by the several parties in the office during tlie past 
winter and spring. 

Off-shore hydro^wphy.—T!i& soundings made by the steamer Search 
in the upper portion of Sa^naw bay were projected, under ray direc- 
tion, by Assistants J. A. Totter and Wm. Casgraiu, on a scale of 
Vt^tttT) making a sheet 1,152 square inches of lijdrography. This 
sheet proves the bay to have been well sounded, and delineates very 
clearly the several channels and shoals. Assistants Potter and Cas- 
"^-grain also drew an outline chart of the lower portion of tlie same bay, 
on a scale of t^bVjti ^^ ^^ JQ tke field this season. 

Hydrography and Topography of Shore-Une. 

Assistant Hearding's party, consisting of Assistants J. Torster, J. 
Eeghein, and O. M. Chaffee, projected their work of the preceding 
season on the following maps: 

One sheet from Point aux Barques to the li^t-house scale Tuinnr 

Two sheets from Point aux Barques to Oak Toint scale teHt 

One sheet of the Huana Kissee marsh scale TiiuT 

One sheet of the Mauraee river scale TTr+irir 

Part of the reduced chart of Maumee bay scale Tniinr 

The above sheets in all included 2,024 square inches of minute to- 
pography and hydrography. 

Assistant G. W. Lamson, together Ti-ith Assistants D. P. Henry and 
A. Lamson, projected the following maps: 
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Four sheets of tJie shore-line of Saginaw bay, extending from Towas 
river to near the Pinnecawling river, each on a scale of ^-^Jj^r- 

One sheet middle channel St. Mary's river, scale y^iinr- These 
several sheets included 3,156 square inches of topography and dydro- 
graphy. 

Assistant H. 0, Penny, together with Assistant H. Giilman, pro- 
jected their work in two sheets on a scale of Tsin^i, and included in 
them that portion of the shore-line of Saginaw bay from Sand Point 
to near the Huana Kissee marsh, and containing 3,611 sqnare inches 
of topography and hydrography. The areas covered by these sheets 
and their location can be readily seen by an inspection of the sketch 
of Saginaw bay, accompanying this report, where the several sheets 
are included in the field-work of the several parties in 1857. 

Primary TTiangulation. — Second Lieutenant O. M. Poe, Topo- 
graphical Engineers, computed the reductions, for inclination of tubes, 
to the base-line measwement ; also, the approximate elevation of tlie 
b^e-line above the sea level by the comparison of four months' baro- 
metric observations at Land Point and Blackwell's island, N'ew 
York, the latter having been furnished the survey through the cour- 
tesy of Jas. Green, esq., of N'ew York, and Dr. Sanger ot the island. 
Having obtained the final reduction of the base. Lieutenant Poe dis- 
cussed and reduced the angles observed, and computed the sides of 
the triangles ; and on being furnished with the latitude and longitude 
of the observatory at Land Point, computed the geodetic positions of 
all the points of the triangulation. In all or most of these computa- 
tions he was assisted by Brevet Second Lieutenant W. P. Smith, Topo- 
graphical Engineers. 

Astroncmical Confutations.- — Second Lieutenant Turnbull, Topo- 
graphical Engineers, and Assistant Jas. Carr, computed all the obser- 
vations for latitude made at Sand Point with the zenith telescope. 
Lieutenant Turnbull having been withdrawn from the sui'vey, tempo- 
rarily, the observations for longitude made at the same place on the 
moon and moon culminating stars were placed by me for computa- 
tion in the hands of Prof^sor George B. Bond of Cambridge obser- 
vatory; and having transmitted a copy of these observations to the 
Bureau of Topographical Engineers, they were given for computation 
to professor James Major of l£e Washington Observatory, I take this 
occi^ion to express the indebtedness of the survey to both these dis- 
tinguished gentlemen for their accurate computations. A slight dif- 
ference was found in the final result as reported by each, due to the 
relative weight given by them to the observations made at Greenwich 
with the alt-azimuth instrument. 

Where corrections were given for the tabulated right ascension of 
the moon, by both the alt-azimuth and transit-circle. Professor Bond 
took the mean of the two corrections ; Professor Major, on the other 
hand, only employed the corrections as given by the alt-azimuth on 
those nights when the raoon was not observed with the transit-circle. 
In addition to this cause Professor Major's result was affected by the 
inti'oduction of three comparisons with corresponding observations 
made at the Washington Observatory. A mean of both results was 
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taken as the longitude of tlie otseryatory. In the Appendix A wi]l 
be foond the report of Second Lieutenant Turnbull, giving the final 
result both for latitude and longitude of tho olJeervatory, which quan- 
tities ai'e latitude 43° 54' 49".79 north, and longitude 5A. 33m. 22s.976 
west of Greenwich. 

It was my anxious desire in the spring, before taldng the field, to 
obtain the longitude of the obserratory at Detroit, by telegraphic 
connexion with some well determined observatory. The instruments, 
however, designed to be employed in tliis operation not arriving in 
time, the project liad to be postponed to a more favorable period, 
which I am in hopes will be early in tho coming winter. 

Reduction and engraming of the final charts. 

Since my last report there have been reduced and transmitted to 
tile bureau for engraving the following charts : 

One chart, part of St. Mary's river, from its head in Lake Superior 
to the East Neebish rapids, scale Tiriffu. 

One chart, part of St. Mary's river, from the East Neebish rapids 
to Lime island, scale Tiri-inr- 

One chart, Maumee bay and river, scale jt^tttt- 

One chart, Agate harbor. Lake Superior, scale t^-^. 

These charts have been drawn and reduced in the office at Detroit 
by Assistant J". Mueller, assisted by Assistant P. 0. Rabaut 

In addition to the charts mentioned above as completed and trans- 
mitted for engraving, Assistant Mueller Las made considerable pro- 
gress on the final chart of Saginaw bay, scale tis^tbt; and Assistant 
Eabant has been engaged on the charts of Eagle river hai-bor and 
Ontonagon harbor. Lake Superior. 

A list of the charts hitherto published — those now being engraved 
and those in course of reduction for engraving — is herewith given, 
tliat it may be compared with similar hats pi^lished from year to 
year. 

Charts published pi'ior to October 1, 1857. 
Lake Erie, scale ^-^-^tsts. 
"West end of Lake Erie, scale Tiisn-^- 
Kelley's and Eass islands, scale sBinr, (preliminary.) 
Straits of Mackinaw, scale TroSrinf 

Beaver islands and nortJi shore of Lake Michigan, scale ttuItw 
Head of Green bay, scale ^jiijir, {preliminair.) 
Sketch of East Neebish rapids, scale ttsbt, (preliminary.) 
St. Clair delta, scale Triirir> (preliminary.) 
Buffalo harbor, scale sTriTir- 
Saginaw river, mouth and bar, scale ttUid (preliininar}-.) 

Charts published during the past year. . 
Harbor of Towas, scale, iTj^nr, (preliminary.) 

Eagle harbor. Lake Superior, scale j-^t^, (preliminary.) -! 

Agate harbor, Lake Superior, scale Woo, (preliminary.) 
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Charts now in the hands of the engraver. 

First part of St. Mary's river, scale thwo- 
Second part of St. Mary's river, scale ml o o '- 
Maamee river and bay, Lake Erie, scale awro- 

Charts now heing reduced in the office. 

Ontonagon harbor, Lake Superior, scale ttsV^) (preliminary.) 
Eagle river harbor, Lake Superior, scale -s-j^inr, (preliminary.) 
Saginaw bay, scale ibo'oti -- ij . 
Obarity islands and Wild Fowl bay, scale 3 a i a p '; {preliminary.) 

Charts the data for which have ieen obtained in the field. 

Thunder bay and Harbor of Itefuge. 

Harbors of Presque Isle, False Prcsque Isle and Middle island, 
Lake Hnron. 

Of the published charts there have been, during the past ^ear, dis- 
tributed gratuitously to owners and masters of vessels, applying at the 
office in Deti'oit, 1,675 copies of the different charts. The practice has 
recently been adopted, having been sanctioned by the Bureau of Topo- 
graphical Engineers, of issuing the charts to the vessel or owner, and not 
to tJie master, as has been the custom previously. This practice was 
adopted owing to the frequent renewal of application from the same 
vessel for charts, on the ground of change of master. It has also been 
found necessary to require applicants for charts to produce the custom- 
house papers belonging to the vessel as evidence of its existence, there 
have been good reasons to believe that charts had been drawn in the 
name of vessels that could not afterwards be ascertained had any 
real existence. The demand for these charts continues very gi-eat. 
Daily applications are made at the office, requiring the services of 
one assistant to meet tliem, and rendering it extremely difficult to 
have the charts printed as rapidly as they ai'e issued. I liave, in a 
special report to the bureau, recommended that a nominal price be 
put upon these charts, just sufficient to cover the cost of paper and 
printing, and the experiment ti-ied of ascertaining if, after the Gov- 
ernment has once encountered the heavy outlay of collecting the data 
and engraving the chart, whether they cannot be made to pay for the 
printing by selling them. I am quite satisfied, from my experience, 
that such an arrangement would be perfectly satisfactory to those who 
really appreciate these charts and want them for use. 

The foregoing is a succinct account of the work executed in the 
office during the past year. The force retained during the winter, on 
account of tkeir special knowledge and services, were actively era- 
ployed in repairs and alterations to the camp equipage, steamers, 
boats, &c., and such other matters requiring attention preparatory to 
resuming the field work ; also in affording the usual attendance on 
the ofliees, the observatory, and as watchmen on the steamers and at 
the public warehouse where the property belonging to the work ia 
stored for the winter. 
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FieM operations of the present season. 

Prior to taking the field, a project of operation was submitted to 
and approved by the bureau, embracing in general terms the exten- 
sion of the survey of Saginaw bay, to include the whole of Lake 
Huron, This plan was deemed more consistent with judicious econo- 
my than to complete the survey of Saginaw bay with a portion of 
the force, and detach the remainder to a more distant field. 

So soon 88 the character of the season justified, six parties were 
organized as follows : 

Off-shore — hydrography, primary triaugulations, astronomical and 
magnetic observations, and three for the shore-line topogi-aphy and 
hydrography. The results produced by each of these parties, to in- 
clude me 30th of September, will be briefly recapitulated m succession. 
Off-shore hydrography.— Thh portion of the work was directed by 
myself, on the steamer Search. It was selected for my personal share 
of the work in consequence of its affording me a freer movement, 
thus enaljling me to discharge the duties of superintendent and dis- 
bursing agent. 

The steamer was placed in commission towards the close of April. 
The first duty performed was the search for, and discovery of, a shoal 
near Middle Island, Lake Erie, the existence of which had been re- 
ported to the office. The necrasary examinations were made, the 
work connected with the survey of Lake Erie, and this shoal is now 
placed on the published charts of this section. 

After executing the above duty, the steamer proceeded to Lake 
George, St. Mary^s river, leaving on the way a topographical party 
at Thunder bay, the Department of War having placed me on Board 
of Engineers to examine the channels of that lake. The board were 
occupied several days in making the required examinations, and in 
drawing up the report, in which duty the steamer and party on board 
rendered valuable aid. 

An experiment was then made to get a view over one of the lines 
of the large triangle projected by Oapt. J. N. Macomb, Topographi- 
cal Engineers, for the correction of the survey of St. Mary's river. I 
regret, however, to report the experiment was not sueceasful, the 
flash of a. heliotrope at one station not being visible fiom the other. 
After visiting Tac^uamenon bay. Lake Superior, to withdraw from 
thence some public property belonging to the survey, tlie steamer 
returned to Detroit and was occupied for some weeks placing parties 
in the field and erecting stations for the triangulation of Saginaw bay. 
Early in June the deep soundings of Saginaw bay was commenced 
and continued till the whole bay had been sounded. The work was 
also extended to the Lake Huron shores, some fifteen miles above 
Saginaw bay, and some forty-five miles below, as far as Forestville. 
Thunder bay, also, with adjacent portions of the Lake Huron coast 
has been sounded out. 

In the Appendix B. No. 1 will be found a summary of the steamer's 
work. Over 1,500 square miles of hydrography have been executed, 
requiring 2,.3T8 miles of lines to be sounded. 
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The Boundinga are of siifficiently minate a character to preelude the 

Eossibility of any obstacles to navigation escaping the lead. They 
ave been carried out to an average distance from the shore of nine 
miles, and to an average depth of of thirty fathoms, commencing at 
the four fathoms curve, to which the work of the shore parties is 
limited. In addition to the work of sounding above reported, the 
steamer has been employed in transferring cnronometere for differ- 
ences of longitude, in visiting and moving parties, and in various 
other duties, recLuiring it to have run, as will be seen by the state- 
ment in the Appendix E. No. 1, from April 25 to September 30, over 
8,000 miles in all ; evidence of the active manner it has been em- 
ployed. My assistants in the above duties have been for the whole 
time Assistant J. A. Potter, and for portions of the time Assistant 
D. F. Henry and O. M. Ohaffe. My tJianks are due to each of these 
gentlemen for the efficient manner tliey have aided me in the work. 

Primary Triangulation. — This branch of the survey was placed 
imder the charge of 2d Lieutenant O. M. Poe, Topographical En- 

f'neers, assisted by Brevet 2d Lieutenant "W". P. Smith, Topographical 
ngineers. In order to extend the triangulataou of Saginaw bay to 
include the line Point au Sable, Point aux Barques, it was found 
necessary to erect stations at each of these points, of greater altitude 
than haa ever before been attempted on the survey — the estimated 
distance between these points being over twentj^-seven miles. Lieu- 
tenant Poe was therefore directed to erect at Pomt aux Barques a sta- 
tion upon a plan suggested by himself, having a centre post of 100 feet 
in height, on which the insh-ument stood, surrounded b^ a platform 
for the observer — the platform being sustained by a pyramidical frame- 
work, distinct and not touching the centa'e post. The novelty of this 
design consisted in the centre post, which was composed of four sticks 
of timber, scarfed to make the whole length, forming a rectangular 
pyramid of eight feet base, and coming together at the top so as to 
form one post. These were braced together on the four sides by 
honzontal and diagonal braces, in sections arranged in such a manner 
that the diagonals crossed at right angles. The whole post was then 
additionally braced by two sets of braces, one from the ground rest- 
ing against fhe post fifty feet from the bottom— the other resting 
agamst the post aeventy-Sve feet from the bottom, with the feet set 
into the lower braces. The platform pyramid was carried up above 
the platform to its vertex, 36 feet in height and surmounted by 
a pole wilii a Sand's helioti-ope, which stood 169 feet above the water 
level. 

Lieutenant Poe, at Point an Sable, erected a station npon a plan 
devised by himself, with a centre post of 82 feet in height. The plan 
was similar to the one heretofore used upon the survey, except in the 
idea of splicing the centre post and adding a set of braces, which, 
putting against the top of the post, rested on the next set below. 

I have Been thus mmute in describing these stations because I am 
not aware that lines of sight for a triangulation, by artificial sti-uctures 
of wood, have ever been secured over as great distances as we have 
succeeded in effecting in Saginaw bay. 
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Lieutenaiit Poe, having successfully erected both these stations, 
was nnfoi-tanat«ly attacked with eerions illness just aa he was prepar- 
ing to commence observing. The condition of his health requiring 
his withdrawal from active duty, I assigned Assistant James Carr to 
tlie charge of the triangulation. Assistant Carr was furnished with a 
10-inch repeating theodolite, by Gambey, and a new 10-meh theodo- 
lite, by Wnrdemann, both being repeating instruments and ol su- 
perior character. , „ , . . ^. j. ^ v. 

Owing to the difficulty experienced of obtaining satistactory obser- 
vations over lines of snch great length, across water, assistant Can- 
was occupied during the whole balance of the season in completing 
the few triangles of Saginaw bay, not obtained the previons year, he 
having heliotropes of l£e most approved pattern, flashed from each 
station between which the angle was required. Appendix Ji JSo. J 
contains the amount of work executed by Assistant Carr to beptern- 
ber 30. It was found impracticable to extend the triangulation be- 
yond the line, "Point an Sable," "Point anx Barques," owing to the 
character of the shores of Lake Huron. „, . . 

From Point aux Barques to the head of the St. Olair river the coast 
is comparatively straight, flat, and densely wooded, with a lew 
scattering settlements on the immediate banks of the lake, io 
attempt to carry a triangulation of any proportions along this coast 
would have involved the cutting out of almost every line ot sight 
throughout its whole length, md erection of stations of maximuni 
elevafious at each point. This would have required the labor of 
years, and consumed very nearly the whole appropriation ot the 
eurvey. Such considerations, of course, precluded any such attempt. 
Under the circumstances it was determined to connect the survey of 
the shore-line by such minor ti-iangulations as the character of tha 
ground permitted, and to establish astronomical bases, by selectmg 
points at convenient distances, the latitude of which should be deter- 
mined with the utmost precision, and their difl'ereuces of longitude 
with the principal meridian at Sand Point observed with all the accu- 
racy the instruments furnished the survey rendered practicable. _ 

In pm-suaace of this plan a base will be measured m the vicinity ot 
the head of the St. Clair river, and a triangulation earned from thence 
up Lake Huron as far aa the approaehment of the Canadian shore will 
admit of lines of sight. An astronomical station has been established 
at Tort Gratiot and at Forrestville, and some intermediate point be- 
tween Forreatville and Point anx Barques will also be selected here- 
after. To the northward of Saginaw bay the character of the coast is 
more favorable. , . . ^. ■ r.-, 

In Thunder bar a triangulation of good proportions is attainable, 
which can be carried by means of Middle island as far as False Pres- 
que Isle. To connect this triangulation with that of Saginaw bay, an 
intermediate station has been astronomically occupied at Sturgeon 
Point, from which point both Point an Sable of the Saginaw triangu- 
lation andThunder Bay island are risible. A station of maximum eleva- 
tion being erected at Sturgeon P<uiit, the azimuth from Point an S.ible 
(25 miles distant) is obtained by direct observation, and the lalitude 
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leing observed. The longitude from the principal meridian at Sand 
Point IS deduced by computation from the data above aud asBumed 
proportions of the earth as to spliericity. In the same manner a trans- 
fer IS effected to the station at Thunder Bay island, (distant from Stur- 
geon Point 25 miles;) and there ia every reason to believe the process 
can be extended to Presque Isle, 30 miles beyond, and possibly to 
near Station Mast, the last station of the Straits of Mackinac work. As 
afurther test, the difference of longitude between the principal meri- 
dian at Sand Point and the station at Thunder Bay island lias been 
carefully^ obtained by exchange of chronometers. 

The triangulation of Thunder bay has been commenced hy Assistant 
G. W. Lamson. A base of over two miles in length, over favorable 
ground, has been selected and the line of sight opened. Stations had 
been erected at most of the points when Assistant Lamson's party waa 
broken np_, in consequence of a fewer appearing io bis camp assum- 
ing an epidemic form. Assistant Lamson, however, will retura to 
the field with another party, organized on board the steam Surveyor, 
and it is expected that he will complete the preliminary meaeure- 
ment of the base line, with the wooden rod apparatus belonging to 
the survey, and that he will he enabled to observe all the angles 
necessary to extend the triangulation above the Tliunder Bay islands, 
connecting with Assistant Penny. The triangulation above and b&- 
iow Middle island has been executed by Assistant H. C. Penny, 
from a preliminary base measured on the main shore, abreast of 
Jliddle island. 

Along that portion of the coast extending from Sturgeon Point to 
Thunder hay there are appearances of a broken aud elevated country 
some distance inland, presumed to be the dividing ridges between the 
waters of Black, Devil, and Thunder bay rivers. This section of 
country is a perfect wilderness, of which little seems known, at least 
it has not been found practicable to obtain any definite information in 
regard to it. Circumstances have prevented a reconnaissance being 
madeof this section this season, as a proper reconnaissance will, from 
its wild character, be the work of both time and money. It is my 

Enrpose, however, to have such an examination made as I am led to 
ope, from what I have seen, that there is a probability that the Sagi- 
naw trjangnlation by means of this elevated region, may be extended 
over Thunder hay, and possibly by means of elevations reported near 
Presque Isle, be connected with the triangulation of the Straits of 
Mackinaw. In the meantime, until this qnestion can be solved, the 
methods above described have been resorted to, which, though want- 
ing in the exti-eme precision of a great triangulation, are yet sufB- 
ciently accurate for the practical purpose of producing charts of great 
Table to navigators, by whom they are so eageriy and unceasingly 

Astronomical Ohservations. 
. The foregoing account of the triangulation will afford some insight 
lato tlie astronomical operations of tlie season. In order to cany out 
tJie plan there referred to, Lieutenant TurnbuU, Topographical Engi- 
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neere, assisted by Assistant James Carr, was, early in June, placed in 
position at Forrestville, Lake Huron. 

Lieutenant TurnbuU was furnished with a new transit, by Wurde- 
man, and a new zenith telescope, by the same maker, four sidereal 
chronometers and an electric clock and chronograph, made by William 
Bond & Sons, of Boston. It is not deemed necessary to give a minute j 

description of the chronograph with the spring governor, as imitm^^wVt^i^ 
by that distinguished astronomer Professor "W^ 0. Bond, director of 
the Cambridge Observatory. This will be found in.detai! in several 
scientific works, particularly in the reports of the United States Coast 
Survey. I feel justified, however, in bearing testimony to the sim- 
plicity and accuracy of the working of the instrument and its adapt- 
ability to field work. The clock and chronograph have this season 
been set apart for different stations, requiring no more care in their 
adjustment and handling than should be gi^en to any instrument hav- 
ing pretensions to delicacy. Lieutenant Turnbull and myself, by the 
authority of tlie "War Department, visited Boston early last spring to 
receive these instruments and be instructed in their management and 
use. It affords me great pleasure to take this oppoi-tunity of return- 
ing the thanks of Lieutenant Turnbull and myself to Professor Bond 
and his sons for their kindness and courtesy so liberally extended 
towards us on this occasion. 

At Forestville, Lieutenant Turnbull determined the latitude by ob- 
servations with the zenith telescope, and made such observations for 
longitude as his length of stay and the character of the weather per- 
mitted. The absolute difference of longitude between the station at 
Forestville and the pnncij..al meridian at Land Point was made by 
the careful exchange of the four chronometers twelve times between 
each station, the clock remaining in position at ForestvilJe, rated by 
the observations there. The results of the several comparisons ac- 
corded very well with each other. * 

After completing the observations at Forestville, Lieutenant Turn- 
bull was transferred to Thunder Bay island, the latitude and difference 
of longitude of which was determined in a manner precisely similar ( 

to the Forestville station. 

Sturgeon Point, a station intermediate between Thunder Bay island 
and Point au Sable, was next occupied by Lieutenant Turnbull, at 
which position the latitude and true meridian were determined. The 
last point occupied by Lieutenant TurnbuU js in the vicinity of Fort 
Gratiot, at the head of the Saint Clair river, where, it is expected, 
before the close of the season, he will have determined the latitude 
and the difference of longitude with the Forestville station. He will 
also make such observations on the moon and moon culminating stars 
for the absolute longitude of the station as the weatlier during his 
Btay will permit. 

The season has been, on the whole, favorable for astronomical obser- 
vations, as will be seen in the abstract of Lieutent Tnrnbull's work, 
contained in tlie Appendix, (B, No. 3.) 

In executing this duty after the withdrawal of Assistant Carr, 
Lieutenant Turnbull was assisted by Brevet Second Lieutenant "W". P. 
Smith, Topographical Engineers. 



Magnetio Observations. 

Lieutenant Tornbull having reported that his duties as chief of the 
astronomical party prevented (from want of time) his making the 
magnetic observations, I assigned Brevet Second Lieutenant W. P. 
Smith to his party for the special purpose of attending to this duty. 
, This was done prior to the transfer of Assistant Carr ; afterwards 
' Lieift^nant Smith discharged the duty of assistant to the asti'onomical 
party, and at the same time observed with the magnetic insb-umente. 
These instruments were a portable declinometer, with detached theo- 
dolite for the determination of the declination and magnetic intensity — 
made by Jones, of London — and a dip-circle, by Barrow. Both these 
instruments were new, having been recently imported. The decli- 
nometer, from the delicacy of its construction and the sensitiveness of 
its magnets, is more calculated for a fixed observatory than for field 
observations. It was originally designed to furnish tie partj' in the 
field with a Fox dip-circle, an instrument portable and easily manipu- 
lated, with which the magnetic elements can be readily obtained with 
a degree of accuracy suSicient for the purposes of the survey. Such 
an instrument was ordered, but had not been received on talcing the 
field. It is intended on its arrival to confine the observations with 
the declinometer to the Detroit observatory, and to compare with it, 
before going into and on returning from the field, the Fox dip, so that 
the observations made with the latter instrument for the intensity, 
and which are only comparative, may be reduced, and the exact in- 
tensities ascertained. 

The absolute magnetic elements have been obtained by Lieutenant 
Smith at the four astronomical stations, and it is expected he will 
occupy several more points before the close of the season. 

I teel it due to Lieutenant Smith to bear testimony to his zeal and 
energy, and to the commendable perseverance with which he over- 
came all the difficulties of tlie declinometer — an instrument of not 
very easy manipulation to an experienced observer, and taxing ex- 
ceedingly the patience. An abstract of Lieutenant Smith's work will 
be found in the Appendix, marked B, Ko. 4. 



Shore-line Topography cmd I 
Three parties for this duty were organized early in the spring, and 
posted in succession on the shores of Lake Huron. The first under 
the charge of Assistant G. W. Lamson, having as assistants Messrs. 
D. F. Henry and A. Lamson, left Detroit on the 8th of May ,_ and were 
placed in camp at Thunder bay. Assistant Lamson was directed to 
commence the survey of Thunder bay, some four miles above the 
light-house, and to extend his work to the south, embracing in Ma 
hydrography the four fathom curve. He was also directed to make 
examinations for a base line, and the projective of a scheme of trian- 
gles extending therefrom. Up to this date Assistant Lamson has exe- 
cuted the survey as above directed, embracing an extent of fifty-three 
miles of shore-line, and had selected the ground for a base, and com- 
menced the triangulatioa when his party was broken up by sickness, 
as mentioned in a previous part of the report. Appendix B, No. 5, 
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contains the reported details of Aasistant Lameon's work for tlio 
eeason, whicli may be briefly stated as 100 square miles of toiiography 
and hydrography, and 813 miles of lines of sonndings. The surrey 
of Aefiistant Lamson has devel<yed the existence of several veiy com- 
modious and secm-e harbors ot^ refuge in and ai-ound Thunder bay, 
and proves this estuarv to be of much more value and importance than 
was before generally known. Thunder Bay river was found to h&ve 
a practicable channel of seven feet of water. All these facts it is of 
the highest importance to make public, for tliough tliey are not 
claimed as discoveries, being mostly known to a few fishermen and 
coasters, yet the knowledge of tliem is confined to this limited class, 
whereas their pnblication through the charts of the survey will make 
them extensively known, rendering them of great value to vessels 
passing nlong^the coast the main channel of communication between 
Buffalo and Chicago. 

The second party placed in the field was under the charge of As- 
sistant "W". H. Heardmg, and consisted, besides himself, of Assistants 
J. 0. Eeghein and O. if. Chafiee. Assistant Hoarding wsis directed 
to resume the survey of the Lake Huron shore at the point near Point 
aux Barques light-bouse where it terminated the year previous, and 
to extend the same in the direction of the St. Clair river. At the 
present date, Assistant Hoarding has reached within twenty-liiree 
miles of the river, having surveyed over fifty-one miles of the shore, 
and inclnded in his work sixty-five square miles of hydrography, and 
twenty-eight square miles of topography. This survey incluaes many 
settlements rapidly growing into importance, such as Lexington, Bark 
Shanty, Forestville, &c., &c. Assistant Hoarding reporte many por- 
tions of this coast as steep and rocky, and in places so precipitous 
that no lauding could he found for small boats for miles. Appendix 
B, No. 6, contains the general summary of Assistant lleardings's 
work. It is due to this party to state tliat Assistant O. K. Chaffee 
was withdrawn for one month to assist in the off-shore hydrography. 

The tJiird party in the field was placed at Presque Isle, Lake Huron, 
under the charge of Aasistant H, C. Penny, with Assistants H. Gill- 
man and William Oasgrain. Assistant Penny commenced, about the 
14th of May, the survey of the shore of Lake Huron some five miles 
above Presi^vie Isle, and extended it south till he connected at Thun- 
der bay with the work of Assistant Lamson, which junction was ef- 
fected early iu August. He was then transferred to tlie vicinity of 
the Sable river, and, resuming the work of 1856, extended towards 
the north till a junction was eneoted with Assistant Lamson's work at 
Thunder bay. Tliis Assistant Penny has already effected, thus com- 
pleting, in conjunction with the other pai'ties, the survey of Lake 
Huron from above Presque Isle to within twenty-three miles of the 
St. Clair river. Assistant Penny measured a secondary base-line on 
the main shore opposite Middle island, and extended from it such 
triangulation as the character of the ground permitted, from Thunder 
bay to Presqne Isle. This part of the work includes the harbors of 
refuge of Middle island, False Presque Isle, and Presque Isle, all of 
which have been minutely sounded and the data obtained for charts 
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of the same, mating putlie and available their capacity, clianiiele, &c. 
Appendix B, Ko. 7, is a statement of Assistant Penny's work of the 
season, showing a survey of 72J miles of shore-line, 118 square miles 
of hytlrogi-aphy, and 1,449 miles of lines sounded. 

Justice to Assistant Penny requires that attention should he called 
to the fact, tliat the amount of work executed by his party largely 
exceeds the amounts of the other two topographical parties of equal 
strength with his, and no more favorably situated in regard to obsta- 
cles encountered. Assistant Penny's party, it is hoped, will be en- 
abled before the season closes to erect the first class stations required 
at Stoi'geon Point and Thunder Bay island. 

Water level and meUorological observations. 
In the last annual report, the attention of the bureau was called to 
the necessity of making a series of observations on the rise and fall of 
the water level of the several lakes ; in order to ascertain, if possible, 
the laws of tlieir fluctuation and (iieir causes, it was recommended 
that these observations should be accompanied by meteorological ob- 
servations, A special item was therefore introduced into the estimate 
for the pay of observers and tlie purchase of necessary instruments. 
Delay in the action of Congress on the appropriation bills induced an 
application to the bureau for the purchase of the instruments from the 
general fund for " the purchase and repair of instruments." This 
requisition being promptly approved, orders were immediately given 
for such of the required instruments as could be purchased of makers, 
and application made to the United States Coast Survey for permis- 
sion to have consti-ucted in that office, or under its supervision, four 
self-registering gauges upon the ingenious plan devised by Jlr. Sax- 
ton, ot that work. It afiords me great pleasure to state, tliat this call 
upon the United States Coast Survey was promptly responded to 
with the courtesy and liberality which is characteristic of the dis- 
tinguished Supeiiu ten dent of this great work. Two of the gauges 
were made in the Otfice of the Coast Survey and the other two by 
competent mechanicians, under the supervision of that office. The 
meteorological instruments were ordered by James Green, of Ilfew 
York, whose character for excellence in this department is a guaranty 
of their value. The necessary time to produce these insti-nmente 
after the orders were given produced so much delay that tliey ar- 
rived late in Aiigust. It was too late for me to visit all the points 
designed to be occupied to set up the instruments and instruct the 
observers. Operations, therefore, in this department of the survey, 
have this season been confined to Lake Huron, in the vicinity of the 
other work beiu^camed on. Fort Gratiot, !Forrestville, Point aux 
Barques, Towas Point, Thunder Bay islands, and Preaquo Isle have 
all had water gauges set up and observations made four times a day, 
which observations will be continued as long as ice is not formed. 
At Thunder Bay island a self-registering gauge has been set up and 
is in successful operation. This stationlias also been supplied with 
meteorological instruments, consisting of barometei', psychrometer, 
therinometerj and rain gauge. Similar instruments are furnished 
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Point Towas and Fort Gratiot. Great care is taken, in settinff up 
the instruments, that they are Butjected to the proper exposurer are 
correctly adinsted, and the observers duly instructed in their man- 
agement and mode of observations. Printed forms ai-e furnished, in 
■which the daily observations are recorded for a month, when the re- 
sults are transmitted to tiie office at Detroit. In the forms are col- 
umns for observations on the wind, clouds, &c., &c. 

Wlienever a sufficient nnmber of observations at nnmerons points 
are accumulated, they will be placed in the hands of a distinguished 
meteorologist for discussion, and the production of such results as may 
be deducible from them. 

Meoapitulation of Fidd Operatimis. 
Prom the foregoing report it will be seen that the off-shore hydro- 
graphy ot Saginaw bay has this season been completed, also that of 
Thiander bay ; and in addition, a considerable portion of the off-shore 
hydrography of LakeHuron. Tliattheprimarytriangulationof Sagi- 
naw bay has been finished, also a triangulation extended over Thun- 
der bay, and from thence to Palse Presquelale ; that four points have 
been occupied astronomically and the dates ascertained for four as- 
tronomical bases, the latitudes and longitudes being observed at each 
point; that the hydrography and topogi-aphy (to the four fatJiom 
curve) of the shore of Lake Huron has been executed for 177 miles 
of Its length ; m other words, the data obtained for the final charts of 
Saginaw bay. Thunder bay, the hai-bor of Presque Isle, False Presque 
Me, and Middle island, and leaving but little to complete the data for 
the final chart of the Lake Huron coast within the limits of the Uni- 
ted States. 

Plm. of Future Operations and Estimate. 
_ In submitting an estimate to be laid before Congress, it is impera- 
tive to assume in advance the scene of future operations. It has al- 
ready been reported that the snrvey of Lake Huron is this season 
nearly completed, and that it wilt require next season but a small por- 
tion of the existing force to bring it to a close. In any clan of future 
operations the completion of Lake Huron will, of coui-se, be included. 
Ihat portion of tlie force not required for this purpose is, however, 
available for another field. So tar as I am informed of the wants of 
navigation, there are two portions of the lake region yet unsurveyed 
that require immediate attention. These are Lake Superior and the 
north end of Lake Michigan. jSTo one can be ignorant of the impor- 
tance and urgent necessity of an accurate chart of Lake Superior 
who IS at all tamiliar with the increasing trade and commerce of this 
inland sea, or has an idea of the uncertainty and danger attending ite 
navigation. At the same time the Fox and Manitou islands, aadthe 
Mvigable channels between them in the north end of Lake Michigan, 
should be surveyed and their dangers made known. So little is now 
known of this region, that only recently a notice appeared in the 
shipping intelligence of the public journals wherein a vessel acknow- 
ledged passing another ashore at the Fox islands with the signals of 
distress unrelieved, for the reason that, being ignorant of the shoals, 
the passing vessel was fearful of involving itself in danger Such a 
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confeBsion could not te paljlicly made if correct charts of this region 
were published. I am tnerefore extremely anxious to extend the sur- 
vej, already carried to the Beaver islands, to the Fox and Manitoue, 
and to embrace in it a enrvey of Green Bay and its approaches. But 
in my last report I submitted an estimate containing the amount re- 
quired to cany the survey on in one lake region, together with the 
additional sums necessary to carry it on simultaneously on other lakes. 
Oongi'esa was pleased to appropriate the amount designated in the 
estimates as necessary to caiTy the survey on in one lake, but at the 
same time required that Lake Sirperior shoidd be included, the words 
of the act being : " For continuing the survey of the northern and 
northwestern lakes, including Lake Superior. I therefore consider 
that if a change in the scene of operations is to be made, that in view 
of the expression of the will of Congi'ess, Lake Superior should be 
selected. The estimate is accordingly based upon this view ; but as 
the survey of Lake Huron requires to be finished, I have estimated 
for a force, with equipment and supplies, sufficient for both duties. 
This causes the amount to be somewhat larger than the amout ap- 
propriated for the current fiscal year, but will, I trust, be granted, in 
view of the absolute necessity of having operations carried on in two 
lakes at tlie same time. 

If it should be the pleasure of Congress to extend the survey in 
Lake Michigan, an appropriation of $50,000 would enable the work 
to be vigorously prosecuted there. As to submitting an estimate pre- 
dicated on an extension of the work to proportions such as legitimately 
it should possess, past experience would seem to forbid. For years 
past the auual reports from this office have contained arguments set- 
ting forth the expediency and necessity of larger appropriations. It 
has been shown that tnie economy was promoted by liberal appro- 
priations, and that the production of results was in a much greater 
ratio than the amount appropriated, due to the fact that certain neces- 
sary expenditures are common to a small and larger organization, I 
do not deem it necessary to burden this report with a long an-ay of 
statistics of the growing commerce of the lakes and a list <3* disasters 
to vessels, with flie losses of life and property consequent therefrom. 
These are facts which should be, andltalieit for granted are, familiarto 
every person who studies the hiatory and progress of the lake region. 
The difficulty appeai-s to be in rendering apparent to those who are in- 
terested in the commercial prosperity of the lakes, the intimate con- 
nexion between this prosperity and correct charts. I cannot but 
believe, if this connexion were cleai'ly understood, that public senti- 
ment, expressed tlirongh the representatives and senators in Congress, 
would demand and receive appropriations on a much larger scale 
than are now or have for some time past been made. I consider my 
duty is confined to making known the fact, which I have done, that 
economy and a judicious expenditure of the public money requires 
larger means than have heretofore been granted. If it is tlie settled 
pollicy of the government to continue to completion the survey of 
the lakes, there is nothing gained by hampering its progress by inade- 
quate means. The work is one essentially of time, and the time re- 
quired is based directly upon the means furnished. There is no reason 
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tial latu Superior and Lake Michigan slionia not lie boft snryeved 
at the sanie time, except that to do 80 would require, 1st, double the 
number of boats, persons, instmments, c%c., and cost inst double the 
amount lor paying the persons and purchasing the boats, instruments, 
«c. ihe work of iTe Tears, with the oiisting organization, can be 
done in one year, with ive times the means supplied as are now siTen 
and so on It remams for Congress alone to determine the prSgress 
ot the work and the time required for its completion. I consider that 
1 haye disohargedmy duty when I have stated the reasons that in- 
nueuce me, the officer m charge of the work, to heiieve that the in- 
tereste ot the work, and through the work of the country, would be 
greatly advanced by the more rapid prosecution of it, and more nu- 
merous results produced were lai-ger grants of public moneys to be 

Very respectfully, your obedient servant. 

Colonel J. J. An..r, "^ '"^ '''^''"'=' '''■^- ^"^- ^"i"- 

0<rrps of TopoffrapMcal Enfjineers, WasMn^tm, D. C. 



APPEHDIX A. 

Annual Bejwrt oftU Survey of the Worthem and IToHhweOem Zalei. 
1858. 
Office of. tub Uniteu Sates Lake Soevet, 
Detroit, A^l 17, 1858. 

Sm : I have the honor to transmit herewith the accompanying 
papers, showing the results of the observations for latitude anVl lonei- 
tude made at station "Sand Point," Saginaw bay. Lake Huron. 

Ihese observations were made by myself, witli a tweuty-six inch 
zeniti telescope, made by Wm. Wilrdemann, Washington D 
and a Ihirty-two inch transit of English manufacture : no name on 
the telescope. 

The computations for latitude were made by myself and Mr. James 
Carr, assistant to the astronomical party. 

Table « A" shows the means of tlie latitude by each night's obser- 
yatious, the iinal mean, the probable error of a single observation, 
the probable error of the mean of the results for a single night, and 
the weight of the mean of each night s i " "^ 

1 '^'x '""J .r"", *?° **■' ''?"■, ■"^- ■"'"°'' >"» t™" aiJopte'i as the 
latitude of the station, is deduced from the means of each night, 
givmg to each the weight due to the number of pairs ohservelon 
and to each equal value. 

foniluIi'"°'"''''° '"''°'' °^ " "^'"^'^ *"''™''™ » deduced from the 

T — o. Sdn4.i Y ^ (iP— ra ) 
Lm(wi — 1) ' 
in which S (a, — ») is the sum of the differences of each observation 
fojm the mean for the night, and in the number of observations. 
Ills formula is taken from the Astromische Nachrichter 
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The probable error of tlie mean of tbo results for a single night is ob- 
tained from the formula ,— r and m respecting the same quantities 

as in the preceding formnla. 
The weight of the mean of each night is obtained from the fonmila 

"W" n ^, To ^^ ■which m is the number of obsei-vations, and 

^ "s 2 (tc — n)'' 
2 S {x — nf is twice the sum of the squares of the differences of each 
observation from the mean for the night. K, the probable error of 

the final result, is obtained from the formula K= — ^ 7=-. 2' { W) 

V 2 (w) 
equal the sura of the weights for the mean of each night. 

The observations for longitude were submitted to Professore G. P. 
Bond and James Major for computation. Table "B" shows the re- 
sults of the computations. 

The differences in the results for any night ai-ise from Professor 
Bond's having given equal weight to the corrections, to be applied 
to the tabulated A.R. of the moon, deduced from the observations 
with the alt-azimuth and transit-circle to reduce it to the results of 
actual observations at Greenwich, and intorpolatine for the moon's 
place from the quantities given la the American and British Nautical 
Almanacs, while Professor Major confined himself to the British 
Nautical Almanac and gave preference to the corrections deduced 
from actual obeervations with the transit circle at Greenwich, only 
using those deduced from the alt-azimuth observations on the night 
when no observations were made with the transit-circle ; also by com- 
paring three of the observations with corresponding ones made at 
W^iington, which enter into his results. 

I have taken the mean of Professor Bond's computations by inter- 
polations from the American and British Nautical Almanacs as his 
result, and whenever Professor Major has a comparison with obser- 
vations at Washington and Greenwich, the mean of tlie two is taken 
as the result of that night's observations. 

The final result, 5h. 33m. 22«. 976, or 83° 20' 44". 64 west from 
Greenwich, adopted as the longitude of station " Sand Point," is the 
mean of the two computations ; it differs by less than 1*. from either, 
which has been considered very nearly the ultimate limit of accuracy 
attainable in tlie determination of longitude by moon culminations, 
though their number be increased indefinitely, and the gi-eatest possi- 
ble care is given to the computations. 

The probable error of the final result ± Is. 1 is deduced from the 

formula r = — £_. in which/* is the probable error of any one result 

and n the number. 

Very respectfully, your obedient servant, 

ClIAIiLES N. TUENJULL, 
2d Lieutenant TopograpM 
Geo. G. Meade, 

Captain Ttmographical Engineers, 

Su^enntenaent United States Lake Survey. 
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Latitude of the United States Lake Siirvey station, Sand Point, Sagi- 
naw hay. 

GEKERAL RESULTS. 
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Longitude of United States Lake Survey station, Sand Point, » 
naw haij. 



FISAL RESUL'K. 



Date. 


Moon's limb 
observed. 


EaeukiiiglorgitudeResaltinglongLtade 

BBdediiued by , as deduced by 
Prof. G. P. Boi.d. Prof. James Major. 


Means. 


1857. 
July 3 


I. 

1. 

I!. 
II. 
H. 
II. 

\i. 

)T. 
11. 

I. 

I, 

I. 

I. 

I. 
II. 
11. 
IL 

L 
I. 
I. 

II. 

ir. 

II. 


h. m. >. 

5 33 13.825 
01.45.5 
31.a!iO 
24.5:0 
S0.6B0 
24.6e0 
18.540 
16.050 
25 . lYS 
24.840 
13.135 
2f.,2S5 
11.770 
18.450 
34.B75 
24.055 
12.365 
4S.180 
40.145 
31.785 
22.3S5 
211.265 
22.606 
31.840 
20.520 
10.605 
18.220 


h. m. ^ 
6 33 12.720 
02.390 
32.112 
24.134 
38.545 
23.,n2a 
lfl.730 
17.Sfi4 
26.034 
23.765 
18.743 
28.025 
15.200 
22.S20 
'24.248 
23.370 
12.103 
46.537 
46.748 
35.106 
26.832 
•2B.848 
•26.6S0 
20,775 
•34.803 
12.485 
17.045 


!i.m. 

5 33 12 
01 
31 
24 
33 
24 
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24 
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13 
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6 33 22.116 


5 33 23.836 













Final result Sand Point, west from Graenwich : 



"SoTM. — Tlie resalla in the column deduced by Professor G, P. Bond are the means by 
interpolation from the Britieli Nautical Almanac and the American Nautical Almanac. 
The reaulta markad with an. asterisk are the means from comparisons witli actual obser- 
vations at Greeuwiuh and Washington Observatories. 
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Appendix B JVo. 1, 

Abstract of work executed by tlie party on board the steamer 
Search, during the season of 1868. 
2,378 miles of deep eea soundings. 

239 lines of soundings. 
1,239 sextant angles for position of steamer. 
3,T44 readings o{ theodolite. 

8,003 miles run by steamer on general duty other than sonnding. 
The necessary stations erected at different points for occupa- 
tion and sounding stations. 

Appendix B JVo. 2. 

Abstract of work executed by the triangulation party in charge of 
Asst. James Carr, during the season of 1858. 
500 square miles triangnlated, 
12 stations occupied, 
18 triangles observed. 
51 angles observed. 
614 readings of theodolite. 
1,343 repetitions nf angla'^. 
2,686 pointings of theodolite. 

Appendix B JS'o. 3. 

Abstract of work done by the astronomical party under the charge 
of Lieutenant C. N. Turnbull, Topographical Engineers, during the 
season of 1858. 

576 observations with transit on stai-s for time and ei-roi-s of in- 
stiTiment. 
24 observations transit of moon and moon culminating stars for 
longitude. 
386 pairs of stars, observed with zenith telescope for latitude. 
128 observations on eircum-polar stars for value of micrometer. 
12 transfers of four chronometers for diiFerence of i<mgitude. 
Barometrical and meteorological observations four times daily 
for three and a half months. 

Appendix B S'o. 4. 

Abstract of work executed by the magnetic partv in cliarge of 
Brevet Second Lieutenant W. Proctor Suiitli, Topographical Engi- 
neers, during the season of 1858. 
2,540 vibrations of magnets. 
236 angles of deflection. 
280 angles of inclination. 
15 angles of declination. 
14 observations (half hourly) for declination. 
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